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The Mission 





Design & Development Strategies 
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Cost Driven Design Trades 
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Moderate Pressure Requirements 
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Experience Based Design 
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Development Costs Dominated by 
Cost of Eliminating Failure Modes 
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Reducing Development Costs 
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1 Liquid Hydrogen 

205.8 in " i Turbopump 






RS-68 Engine Performance Baseline 




Simple Gas Generator Cycle 
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Main Combustion Elements 

Hardware 
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Big Brother 
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Combustion Chamber 
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Main Injector 

LOo dome 
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Gas Generator Assembly 
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L0 2 Turbopump 
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L02 Turbopump Inlet/V olute Casting 
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L02 Turbopump Shaft/Blisk 
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Fuel Turbopump 



Rocketdyne Propulsion & Power 



Turbopump Assembly 
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Gas Generator Testing Validates Design 
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Turbomachinery Full Scale 
Cold Flow Test 








Full-Scale Powerpack 
Hot-Fire Testing 
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RS-68 Test Facilities 



Standi -A Stand B-1 

AF Research Lab Stennis Space Center 
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B-2 • Stage tankage 

• Stage integration 

• P0G0 verification 
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3rd Engine in Assembly 
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X-33 Linear Aerospike Engine 

Program Overview 
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Aerospike One of Many 
Nozzle Shapes 
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What’s a Linear Aerospike 



Nozzle vs Aerospike 
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Linear Aerospike Heritage 
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Over $500M Invested in Aerospike 











X-33 Linear Aerospike 
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X-33 Engine Major Components 
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X-33 Two Engine Thrust Vector Control 























X-33 Fuel Turbopump 






X-33 Gas Generator 
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X-33 Heat Exchanger 
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Combustion Wave Ignition 
Spider Rig 
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X-33 Leverages Universal MCC Technology 
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X-33 Aerospike Thrust Cell 
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Thrust Ramp Design 



X-33 Thrust Ramp - Final Assembly 
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Base & EECO Hardware 
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Test-to-Verify Development Goal 
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X-33 Powerpack Test 



Rocketdyne 
Propulsion & Power 





</> DC 

0 £ 

E X 

U) $. 

— cd 
o -o 
c 0 
0 
c 


o 

0 


c 

o 


0 
• E 03 

U) iL 
C CD 

0 3 

« -E 

o 03 

O 0 
a- O 

0 C 

a £ 

</> £ 

O ° 

0 0 

< a. 



08 

CD 

to 

• MM 

■ 4 — » 

CD 

c 

> 

0 

E 

0 

C 

0 

0 



■ wmm 

3 

c 

O’ 

U) 

0 

'CD 

0 

"0 

T 3 

c 

0 

0 

O 

■ HM 

■ 4 — ' 

C 

0 

0 

0 

£ 

CL 


O 

0 

o 3 

v- 

0 

c 

a 

u> 

* MM 

-c 


_w 

o 

o 

O) 

c 


<D '£ = 
■° -n ° 

a) E « 


= « 

f £ 

C 0 
3 -O 


3 

C 

0 

£ 


CT) 

■ mmm 

"D (/) 

C CD 
0 0 

E .E 
0 0 
■D 3 

CD 

C °3 

E | 

C 0 

o A 

o ^ J 2 

0 


_0 o 


T 3 

0 


O 

CD 

©8 


O 

O 


0 

O 

c 

0 

E 


c 

0 

£ 

0 

CD 
O CB 

co r £ 
O 0 5 
O a £ 


i 

4 


Pocketdyne 
Propulsion 8t Power 


